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CUSHION ASSEMBLY WITH ELASTOMERIC
LATTICE INSERT

BACKGROUND

Solid foams are included in aircraft seat cushions and

other cushion assemblies for comiort, and in some cases also
for flotation. Diiferent solid foam types may have different
physical properties including, but not limited to, durometer,
cell density and load detlection. Solid foams may be cut,
stacked, adhered together and further formed to suit specific
purposes within an aircraft seat cushion assembly or other
structure.

Solid foam types, thicknesses and stacked arrangements
are selected to achieve a desired compression profile, also
referred to as an Indentation Load Detlection (ILD) profile.
Such foam arrangements may include an outermost (e.g.
uppermost) foam layer for comifort that 1s resiliently deform-
able having a high degree of compressibility and spring rate
(c.g. open cell foam). The outermost foam layer may be
stacked on and adhered to one or more inner foam layers.
Inner foam layers (e.g. closed cell foam) may be more rigid
and less deformable as compared to the outermost layer to
provide support to the overall foam layer stack. The inner
foam layer together with the outermost foam layer contrib-
utes to the desired compression profile, or ILD profile, of the
cushion assembly.

While solid foams are adequate for comiort and resil-
iency, they typically sufler from poor breathability and heat
transier properties. As such, solid foams are not easily
vented and tend to hold heat upon prolonged use, leading to
passenger discomfort.

Accordingly, what 1s needed 1s a cushion assembly and a
cushion assembly component having comiort and resiliency
properties substantially equal to solid foams, while also
having improved breathability and heat transfer properties as
compared to solid foams. Such component may be strate-

gically placed within a cushion assembly where breathabil-
ity and heat transier are most needed.

BRIEF SUMMARY OF THE INVENTIV.
ASPECTS

(L]

In one aspect, an embodiment of the inventive concepts
disclosed herein 1s directed to a cushion assembly including
a solid foam component including at least one of open cell
foam and closed cell foam, and an elastomeric lattice insert
disposed 1n a void or recess 1n the solid foam component.
The elastomeric lattice insert may have a unit cuboid struc-
ture configured to mimic a pre-determined compression
profile of a predetermined solid foam.

In some embodiments, the elastomeric lattice insert may
include a plurality of stacked and interconnected repeating
ones of the cuboid structures.

In some embodiments, each of the cuboid structures may
have a unit cell length from about 0.4 cm to about 1.15 cm.

In some embodiments, each of the cuboid structures may
be alike and may be one of a face-centered cube structure,
body-centered cube structure and kagome structure.

In some embodiments, the elastomeric lattice insert may
be made from a polyurethane resin.

In some embodiments, the void or recess 1n the solid foam
component may be positioned at or near an outer surface of
the solid foam component. In some embodiments, the void
or recess 1 the solid foam component may be a tunnel
through the solid foam component having a first end open to
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a first surface of the solid foam component and a second end
open to a second surface of the solid foam component.

In some embodiments, at least a portion of the elastomeric
lattice 1insert may be disposed 1n a load-bearing region of the
solid foam component.

In some embodiments, the cushion assembly may include
a plurality of elastomeric lattice 1nserts each disposed 1n a
dedicated void or recess formed in the solid foam compo-
nent, and at least a portion of one of the plurality of
clastomeric lattice inserts 1s disposed 1 a load-bearing
region ol the solid foam component.

In some embodiments, the cushion assembly may be part
of one of an aircraft seat component, a partition, a monument
Or an ottoman.

In another aspect, an embodiment of the inventive con-
cepts disclosed herein 1s directed to an aircraft passenger
seat cushion assembly including a solid foam component
including at least one of open cell foam and closed cell foam,
and an elastomeric lattice insert disposed m a void formed
in the solid foam component, the elastomeric lattice insert
having a unit cuboid structure configured to mimic a pre-
determined compression profile of a predetermined solid
foam.

In some embodiments, the elastomeric lattice insert may
include a plurality of stacked and interconnected repeating
ones of cuboid structures, with each cuboid structure having
a unit cell length from about 0.4 cm to about 1.15 cm.

In some embodiments, the elastomeric lattice insert may
include a plurality of stacked and interconnected repeating
ones of cuboid structures, with each cuboid structure being
one of a face-centered cube structure, a body-centered cube
structure and a kagome structure.

In some embodiments, at least a portion of the elastomeric
lattice 1nsert may be positioned 1n a load bearing region of
the solid foam component.

In some embodiments, the aircrait passenger seat cushion
assembly may include a plurality of elastomeric lattice
inserts each disposed 1n a dedicated recess, wherein at least
a portion of at least one of the plurality of the elastomeric
lattice mserts 1s disposed 1n a load-bearing region of the
solid foam component.

In yet another aspect, an embodiment of the inventive
concepts disclosed herein 1s directed to an aircraft passenger
seat cushion system including a seat cushion assembly and
an air conditioning system, wherein the seat cushion assem-
bly 1ncludes a solid foam component and an elastomeric
lattice 1nsert disposed 1 a void or recess formed in a
load-bearing region of the solid foam component, the elas-
tomeric lattice 1nsert having a unit cuboid structure config-
ured to mimic a predetermined compression profile of a
solid foam, and the air conditioning system being in thermal
communication with the elastomeric lattice mnsert and oper-
able for delivering conditioned air through the elastomeric
lattice 1nsert.

In some embodiments, the air conditioning system may be
operable for supplying heated or cooled air through the
clastomeric lattice mnsert, and may include a duct 1n fluid
communication with the elastomeric lattice insert operable
for directing conditioned air through the elastomeric lattice
msert, and a fan for supplying conditioned air to the duct.

In some embodiments, the air conditioming system may
turther include a temperature sensor disposed 1n proximity
to the elastomeric lattice insert operable for sensing air
temperature in an interior portion of the seat cushion assem-
bly, and 1n response to the sensed air temperature, activating
the air conditioning system to deliver conditioned atr.
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In some embodiments, the air conditioning system may
turther include a controller 1n commumication with the
temperature sensor, the fan and at least one of a heater and
a cooler, the controller configured to receive the sensed air
temperature from the sensor and determine whether the
conditioned air should be heated or cooled, and the control-
ler further operable for activating the heater or cooler and the
fan to deliver the conditioned air through the elastomeric
lattice 1nsert.

Embodiments of the inventive aspects may include one or
more or any combination of the above aspects, features and
configurations.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of the inventive concepts disclosed
herein may be better understood when consideration 1s given
to the following detailed description thereof. Such descrip-
tion makes reference to the included drawings, which are not
necessarily to scale, and in which some features may be
exaggerated, and some features may be omitted or may be
represented schematically in the interest of clarity. Like
reference numerals in the drawings may represent and refer
to the same or similar element, feature, or function. In the
drawings:

FIG. 1 1s a perspective view of an exemplary aircraft
passenger seat including a seat cushion assembly 1n accor-
dance with an embodiment of the present disclosure;

FIG. 2 1s a top plan view of a seat bottom cushion
assembly 1n accordance with an embodiment of the present
disclosure:

FIG. 3 1s a top plan view of another seat bottom cushion
assembly 1n accordance with an embodiment of the present
disclosure:

FIG. 4 1s a perspective view of another seat bottom
cushion assembly showing a solid foam component having
a void or recess formed 1n the solid foam component for
receiving at least one elastomeric lattice insert;

FIG. 5 1s a perspective view of the seat bottom cushion
assembly of FIG. 4 shown with an elastomeric lattice 1nsert
disposed 1n the void formed 1n the solid foam component;

FIG. 6 1s an exploded side view of the seat bottom cushion
assembly of FIG. 5;

FI1G. 7 1s a schematic diagram of an aircraft passenger seat
cushion system comprising the seat cushion assembly of
FIG. § and an air conditioning system;

FIG. 8 1s a perspective view of an e¢lastomeric lattice
structure 1ncluding a plurality of stacked and interconnected
repeating body-centered cube (BCC) structures;

FIG. 9 1s a perspective view of a single body-centered
cube (BCC) structure;

FIG. 10 1s a perspective view ol a lattice structure
including a plurality of stacked and interconnected repeating
tace-centered cube (FCC) structures;

FIG. 11 1s a perspective view of a single face-centered
cube (FCC) structure;

FIG. 12 1s a perspective view of a lattice structure
including a plurality of stacked and interconnected repeating
kagome structures;

FIG. 13 1s a perspective view of a single kagome struc-
ture;

FIG. 14 1s a graph 1llustrating force-detlection curves for
conventional foams (HR-70, HR-2855, and HF-32) used 1n

aircraft passenger seat cushion assemblies;
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FIG. 15 1s a graph 1llustrating force-deflection curves for
the HR-32 foam versus elastomeric lattices formed from

interconnected repeating FCC or kagome structures, respec-
tively;

FIG. 16 1s a graph illustrating force-detlection curves for
the HR-2855 foam versus elastomeric lattices formed from
interconnected repeating BCC or kagome structures, respec-
tively;

FIG. 17 1s a graph illustrating force-detlection curves for
the HR-70 foam versus an elastomeric lattice formed from
interconnected repeating FCC cube structures; and

FIG. 18 1s a graph illustrating the amsotropic force-
deflection of an elastomeric lattice formed from intercon-
nected repeating kagome structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The mventive concepts are described hereinafter with
reference to the accompanying drawings in which exem-
plary embodiments are shown. However, the inventive con-
cepts may be embodied in many different forms and should
not be construed as limited to the representative embodi-
ments set forth herein.

With reference to the drawing figures, the nventive
concepts disclosed herein are generally directed to cushion
assemblies, aircraft passenger seat cushion assemblies, and
aircralt passenger seat cushion systems including condi-
tioned air delivery systems. Each of the cushion assemblies
disclosed herein include a solid foam component and at least
one clastomeric lattice insert disposed 1n a portion of the
solid foam component, the elastomeric lattice insert struc-
tured to substantially mimic the compression performance of
the solid foam component with improved breathability and
heat transier properties as compared to that of the solid foam
component. In some applications, conditioned air may be
supplied through the at least one elastomeric lattice nsert to
enhance comifort for an aircrait passenger.

The elastomeric lattice insert may have a cuboid structure
constructed to mimic a predetermined compression profile
of a solid foam, such as the solid foam in surrounding
relation to the elastomeric lattice insert or another solid
foam. In some embodiments, the elastomeric lattice insert
can be configured to match the compression profile of the
solid foam component in which the elastomeric lattice 1s
contained. In this regard, the passenger experiences the same
compression profile 1n a seat cushion assembly whether the
entire cushion assembly 1s solid foam or includes an elas-
tomeric lattice 1nsert disposed 1n a portion of the solid foam
component. In other embodiments, the elastomeric lattice
insert may have a unit cuboid structure configured to mimic
a pre-determined compression profile of a solid foam dii-
ferent from the surrounding solid foam component of the
cushion assembly, for example, to provide greater or lesser
compression 1n the region of the elastomeric lattice msert as
compared to the surrounding solid foam.

In some embodiments, the cushion assembly may be a
component of an aircraft passenger seat. For example, the
cushion assembly may part a seat bottom, seat back, arm
rest, leg rest, head rest, ottoman, etc. In some embodiments,
the cushion assembly may be a component of a partition. In
some embodiments, the cushion assembly may be part of a
monument.

Referring now to the drawing figures, FIG. 1 shows a
non-limiting example of an aircrait passenger seat 20 includ-
ing a cushion assembly 22 realized as a seat bottom cushion
assembly 24. In other embodiments, a cushion assembly
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including an elastomeric lattice insert according to the
present disclosure could be incorporated 1into one or more of
the head rest cushion 26, seat back cushion 28, arm rest
cushion 30, or part of a leg rest or ottoman (not shown). In
some embodiments, more than one of the aircraft passenger
seat cushions may include a cushion assembly including at
least one elastomeric lattice insert.

FIGS. 2-3 show non-limiting examples of seat bottom
cushion assemblies 32 and 38 according to embodiments of
the present disclosure. FIG. 2 shows a top view of a seat
bottom cushion assembly 32 including a solid foam com-
ponent 34, for example open cell foam, and a plurality of
clastomeric lattice inserts 36. In any of the embodiments
disclosed herein, the cushion assemblies may include, for
example, open cell foam positioned at least at the top surface
of the cushion for comiort, and optionally closed cell foam
at depth 1n the cushion for flotation. The elastomeric lattice
inserts 36 are generally concentrated 1n the region or portion
of the cushion assembly subject to the highest load-bearing
demands when a passenger 1s seated. With the elastomeric
lattice 1nserts 36 concentrated near the back and sides of the
seat bottom cushion assembly 32, the elastomeric lattice
inserts 36 are located proximate to support a seated passen-
ger’s backside and legs in the primary load-bearing regions
of the cushion.

FIG. 3 shows a top view of the other cushion assembly 38.
The cushion assembly includes a solid foam component 34,
for example open cell foam, and plurality of elastomeric
lattice inserts 36. Cushion assemblies 32 and 38 each include
a plurality of elastomeric lattice mnserts 36 disposed 1n a
plurality of voids or recesses formed 1n the solid foam
component with the plurality of elastomeric lattice inserts 36
disposed 1n load-bearing regions of the solid foam compo-
nent 34. Comparing the cushion assemblies 32 and 38 in
FIGS. 2-3, the second cushion assembly 38 has fewer, but
larger elastomeric lattice inserts 36 as compared to the first
cushion assembly 32. In some embodiments containing a
plurality of elastomeric lattice inserts, at least a portion of at
least one of the plurality of elastomeric lattice inserts is
disposed 1n the load bearing portion of the solid foam
component. This allows the passenger to experience the
breathability of the elastomeric lattice 1nserts for increased
comiort relative to traditional solid foam seats including
only solid foam(s).

FIGS. 4-6 show another non-limiting example of a seat
bottom cushion assembly 22 also shown as part of the
aircraft passenger seat 20 shown 1n FIG. 1. FIG. 4 shows a
perspective view of the solid foam component 34 having the
recess or void 40 formed therein for receiving the elasto-
meric lattice msert. FIG. 5 shows a perspective view of the
seat bottom cushion assembly 22 including the elastomeric
lattice msert 36 disposed in the void 40 formed in the solid
toam component 34. FIG. 6 shows an exploded side view of
the seat bottom cushion assembly 22, showing the elasto-
meric lattice msert 36 removed from the solid foam com-
ponent 34. In the non-limiting example of FIGS. 4-6, the
recess or void 40 1s positioned 1n the top surface of the solid
foam component 34 and 1s shaped as one continuous recess
occupying the primary load-bearing regions of the cushion
assembly and extending to the lateral extent of the sides and
the back for venting.

In some embodiments, the void formed 1n the solid foam
component may be a tunnel through the solid foam compo-
nent having a first end open on a first surface of the solid
foam component and a second end open on a second surface
of the solid foam component, for example, the top and
bottom, opposing sides, the top or bottom and one side, front
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and back, front or back and one side, etc. In some embodi-
ments, the first surface and the second surface are the same,
for example, the first opening and the second opening are on
the top of the cushion assembly or on the same side of the
cushion assembly. In some embodiments, the first surface
and the second surface are not the same, for example, the
first surface 1s the top surface and the second surface 1s a side
surface of the cushion assembly.

In some embodiments, the seat cushion assemblies 22, 32,
38 of FIGS. 1-6 are an element of an aircrait passenger seat
cushion system. Referring to FIG. 7, a non-limiting example
ol an aircrait passenger seat cushion system 42 includes at
least one seat cushion assembly according to any embodi-
ment disclosed herein (e.g. cushion assembly 22) 1n thermal
communication with an air conditioning system 44. The air
conditioning system 44 1s in thermal communication with
the elastomeric lattice 1nsert 36 and 1s operable for deliver-
ing to or directing conditioned air 46 through the elastomeric
lattice mnsert 36. In a non-limiting example, the seat cushion
assembly 22 can be covered with fabric (not shown) that
may influence the path of air through the elastomeric lattice
isert 36. For example, i1 the fabric cover (not shown) has
low permeability to air on top of the seat cushion assembly
22, and high permeability to air on the side of seat cushion
assembly 22, then the predominant path of air through the
clastomeric lattice insert 36 can result 1n an air outlet 48
through the side of seat cushion assembly 22.

In some embodiments, the air conditioning system 44
includes a duct 50 1 flimd communication with the elasto-
meric lattice msert 36 and a fan 52 for moving conditioned
air 46 through the elastomeric lattice 1nsert. In some embodi-
ments, the fan 52 may draw air from the general surround-
ings of the fan 52 and nto an air inlet 54. In some
embodiments, the air conditioning system 44 further
includes a temperature sensor 56. The temperature sensor 56
may be disposed within or in proximity to the elastomeric
lattice msert 36 and 1s operable for sensing air temperature
near or within an interior portion of seat cushion assembly
22, for example, within the interior of the elastomeric lattice
isert 36. In response to the sensed air temperature, the air
conditioning system 44 may be activated to deliver condi-
tioned air 46, either heated or cooled air, depending on the
sensed temperature. In some embodiments, the air condi-
tioning system 44 further comprises at least one of a
controller 58, a heater 60, and a cooler 62. The controller 58
1s 1n communication with the temperature sensor 56, and
additionally the fan 52, heater 60 and cooler 62 11 present.
The controller 58 i1s configured to receive the sensed air
temperature from the temperature sensor 56, and 1n response
determine the temperature setting of the conditioned air to
be delivered to adjust the sensed temperature to a desired
temperature, for example, determined by the seat occupant.
In some embodiments, the controller 58 activates the air
conditioning system 44 to operate the heater 60 or cooler 62
and the fan 52 to deliver the conditioned air 46 via the duct
50 and through elastomeric lattice sert 36.

The manner and logic 1n which the controller 58 operates
1s not limiting. In one non-limiting example, a seat occupant
may sumply request heated or cooled air by selecting the
temperature or level setting on the controller. The controller
58 may further include a fan speed setting, providing the seat
occupant the ability to set the amount of air flow. In another
non-limiting example, the controller may receive a desired
air temperature setting for air within the interior portion of
seat cushion assembly 22. The desired air temperature
setting may be set by the carrier, flight crew or seat occupant.
In some embodiments, the air conditioning system may
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draw and condition the air. In other embodiments, the air
conditioning system may draw conditioned air from a sepa-
rate system outside of the seat air conditioning system. In
other embodiments, the air conditioning may lack a heater
and/or cooler and may include a fan to move air through the 5
cushion assembly.

Benefits of the aircraft seat cushion system including a
seat cushion assembly and air conditioning system include
enhanced comiort for the seat occupant. Foam 1s not breath-
able and can become uncomiortable to passengers, espe- 10
cially where their body contacts the seat cushion assembly
in the load bearing regions. The aircrait seat cushion system
combines the breathability of the elastomeric lattice inserts
with conditioned air flowing therethrough, thus the seat
occupant can feel heating or cooling for comifort, especially 15
on long tlights.

In another embodiment, the air conditioning system can
be combined with a cushion assembly for use 1n a partition,
monument or ottoman. In one embodiment, the air condi-
tioming system may be used to cool a monument contaiming 20
heat-generating electrical equipment.

The elastomeric lattice inserts disclosed herein advanta-
geously mimic or achieve compression profiles of conven-
tional solid foams (e.g., open-celled foams) while concur-
rently avoiding the disadvantages commonly associated 25
with conventional solid foams (e.g., lack of breathability and
poor heat transier capacity, etc.). The elastomeric lattice
inserts of the present disclosure may be made by additive
manufacturing processes (e.g., 3D printing).

Non-limiting examples of additive-manufactured elasto- 30
meric lattices are shown 1n FIGS. 8-13. FIG. 8 shows an
additive-manufactured elastomeric lattice 64 having a unit
cuboid structure 66 configured to achieve a predetermined
compression profile of a predetermined solid foam. The
clastomeric lattice 64 includes a plurality of stacked and 35
interconnected repeating cuboid structures 66. FI1G. 9 shows
a single cuboid structure 66 of the lattice 64 of FIG. 8 1n the
form of a body-centered cube structure (BCC). The cuboid
structure 66 includes a cage and a plurality of interconnected
struts 68 and has a predetermined unit cell length 70. FIG. 40
10 shows an additive-manufactured elastomeric lattice 72
having a unit cuboid structure 74 configured to achieve a
predetermined compression profile of a predetermined solid
foam. The elastomeric lattice 72 includes a plurality of
stacked and 1nterconnected repeating cuboid structures 74. 45
FIG. 11 shows a single cuboid structure 74 of the lattice 72
of FIG. 10 1n the form of a face-centered cube structure
(FCC). The cuboid structure 74 includes a cage and a
plurality of interconnected struts 76 and has a unit cell length
78. FI1G. 12 shows yet another additive-manufactured elas- 50
tomeric lattice 80 having a unit cuboid structure 82 config-
ured to achieve a predetermined compression profile of a
predetermined solid foam. The -elastomeric lattice 80
includes a plurality of stacked and interconnected repeating
cuboid structures 82. FIG. 13 shows a single cuboid struc- 55
ture 82 of the lattice 80 of FIG. 12 in the form of a kagome
structure. The cuboid structure 82 includes a plurality of
interconnected struts 84 and has umit cell length 86.

The above-described elastomeric lattices 64, 72, 80 have
a lighter weight, greater breathability, and greater heat 60
transier capacity as compared to a conventional solid foam
stack of equal size. The elastomeric lattices 64, 72, 80 are
constructed from a plurality of stacked and interconnected
repeating cuboid structures 66, 74, 82, respectively. In
non-limiting examples, each of the interconnecting struts 65
and cage members of the cuboid structures may have a
diameter from about 0.04 c¢cm to about 0.09 cm, and each
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individual cube unit cell length may range from about 0.4
cm to about 1.15 cm, thereby dimensionally defining the
cube and providing the resiliently deformable characteristics
and/or resistance to permanent deformation of the lattices
formed from these cuboid structures.

Design factors such as material selection, unit cell length,
strut thickness, strut shape, etc. can be manipulated to
achieve or mimic compression characteristics of solids
foams to achieve a predetermined compression profile. For
example, varying the unit cell length and/or varying strut
diameter may increases or decreases rigidity of the cuboid
structure. Furthermore, materials such as cured polyurethane
resins may be used to provide rnigidity and elasticity com-
parable to the performance of solid foams under loading, and
performance may be modified by altering cure times and/or
chemical components (e.g., altering ratios of hydroxyl
groups to 1socyanate groups) in the polyurethane resin.

FIG. 14 shows a force-deflection curve for conventional
foams (HR-70, HR-2835, and HF-32) presently used 1n
aircraft seat cushion assemblies, while FIGS. 15-17 show
comparative force deflection curves between these conven-
tional foams and the exemplary lattices 64, 72, 80 disclosed
herein. As shown i FIGS. 15-17, the exemplary lattices 64,
72, 80 achieve similar, 11 not identical, percent detlection as
compared to conventional solid foams under the same
loading conditions, thus evidencing that the exemplary
lattices behave or perform similarly, 11 not identically, to the
conventional solid foams when subjected to the same test
conditions. FIG. 15 shows a force deflection curve between
conventional HR32 foam, a lattice formed from intercon-
nected repeating FCC structures (FCC4 as shown 1n FIG. 15
had a 1.0 cm unit cell length and interconnected struts of
0.05 cm diameter), and a lattice formed from interconnected
repeating kagome structures (KG4 as shown i FIG. 15 had
a 0.64 cm unit cell length and interconnected struts of 0.076
cm diameter). FIG. 16 shows a force deflection curve
between conventional HR2855 foam, a lattice formed from
interconnected repeating BCC structures (BCC1 as shown in
FIG. 16 had a 0.5 cm unit cell length and interconnected
struts of 0.05 cm diameter), and a lattice formed from
interconnected repeating kagome structures (KG2 as shown
in FIG. 16 had a 0.5 cm unit cell length and interconnected
struts of 0.076 cm diameter). FIG. 17 shows a force deflec-
tion curve between conventional HR70 foam and a lattice
formed from interconnected repeating FCC structures
(FCC1 as shown 1n FIG. 17 had a 0.64 cm unit cell length
and interconnected struts of 0.05 cm diameter).

In certain aspects, the exemplary lattices 64, 72, 80 have
a uniform compressibility profile along at least one axis
thereof, and 1n certain aspects, the lattices have a uniform
compressibility throughout all axes. In other aspects, the
lattices 64, 72, 80 have a graduated compressibility profile
along at least one axis thereof. For example, the lattices can
have a graduated compressibility throughout their x-, y- or
z-axis (1.¢., 1n a length-wise, width-wise, or thickness-wise
direction of the lattice). In other aspects, and as further
shown 1 FIGS. 15 and 18, the lattice can be anisotropic,
having greater strength throughout an entire first axial plane
as compared to other axial planes thereof. As shown 1n
FIGS. 15 and 18, the lattice 80 formed of interconnected
repeating kagome structures 82 exhibited anisotropic char-
acteristics having greater strength throughout the x-axis as
compared to the y- or z-axes.

The foregoing description provides embodiments of the
invention by way of example only. It 1s envisioned that other
embodiments may perform similar functions and/or achieve
similar results. Any and all such equvalent embodiments
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and examples are within the scope of the present invention
and are intended to be covered by the appended claims.

What 1s claimed 1s:

1. A cushion assembly, comprising;

a solid foam cushion component comprising at least one
of open cell foam and closed cell foam:;

a surface void formed 1n a top surface of the solid foam
cushion component, the surface void including at least
one first portion extending from a left lateral extent to
a right lateral extent of the solid foam cushion com-
ponent, and at least one second portion extending from

a rear extent to a position rearward of a front extent of

the solid foam cushion component; and

an elastomeric lattice 1nsert positioned in the surface void
formed 1n the top surface of the solid foam cushion
component, the elastomeric lattice insert having a unit
cuboid structure, and the elastomeric insert including at
least one first portion provided 1n the at least one first
portion of the surface void and at least one second

5

10

15

portion provided 1n the at least one second portion of 20

the surface void, the at least one second portion of the
clastomeric lattice mnsert continuous with the first por-
tion of the elastomeric lattice insert.

2. The cushion assembly of claim 1, wherein the elasto-
meric lattice insert comprises a plurality of stacked and
interconnected repeating ones of cuboid structures.

3. The cushion assembly of claim 2, wherein each of the
cuboid structures has a unit cell length from 0.4 cm to 1.15
cm.
4. The cushion assembly of claim 2, wherein each of the
cuboid structures 1s 1dentical and 1s one of a face-centered
cube structure, a body-centered cube structure, and a
kagome structure.

5. The cushion assembly of claim 1, wherein the elasto-
meric lattice mnsert 1s a polyurethane resin.

25

30
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6. The cushion assembly of claim 1, wherein the cushion
assembly 1s a component of an aircraft passenger seat, a
partition, a monument or an ottoman.

7. An aircrait passenger seat bottom cushion assembly,
comprising:

a solid foam cushion component comprising at least one

of open cell foam and closed cell foam:;

a surface void formed 1n a top surface of the solid foam
cushion component, the surface void including at least
one first portion extending from a left lateral extent to
a right lateral extent of the solid foam cushion com-
ponent, and at least one second portion extending from
a rear extent to a position rearward of a front extent of
the solid foam cushion component; and

an elastomeric lattice insert positioned in the surface void
formed 1n the top surface of the solid foam cushion
component, the elastomeric lattice insert having a unit
cuboid structure, and the elastomeric insert including at
least one first portion provided 1n the at least one first
portion of the surface void and at least one second
portion provided in the at least one second portion of

the surface void, the at least one second portion of the
clastomeric lattice mnsert continuous with the first por-
tion of the elastomeric lattice insert.

8. The aircrait passenger seat bottom cushion assembly of
claim 7, wherein the elastomeric lattice msert comprises a
plurality of stacked and interconnected repeating ones of
cuboid structures each having a unit cell length from 0.4 cm
to 1.15 cm.

9. The aircraft passenger seat bottom cushion assembly of
claim 8, wherein each of the cuboid structures 1s 1dentical
and 1s one of a face-centered cube structure, a body-centered
cube structure, and a kagome structure.

G ex x = e
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